Introduction
Plastid protein synthesis accompanies the light dependent conversion of plastids of etiolated leaves of higher plants (4, 18) , and dark-adapted Euglena (2) to photosynthetically functional chloroplasts. Among the proteins synthesized are unknown components needed for photoproduction of TPNH and ATP (17) , photosynthetic pyridine nucleotide reductase and transhydrogenase (10) , ribulose-1,5 diP carboxylase (8) , TPN linked glyceraldehyde-3-P dehydrogenase (3, 7, 15) , and fructose-1,6-diphosphatase (23) .
Glyceraldehyde-3-P dehydrogenase is postulated to function in the photosynthetic conversion of carbon dioxide to carbohydrate (24) . Both DPN and TPN-dependent dehydrogenases are present in photosynthetic tissue, but only the former is present in heterotrophic tissue (5, 6) . The TPN dehydrogenase is localized in chloroplasts (9) , and its synthesis 1 Revised manuscript received July 8, 1964 . 2 Published with the approval of the Secretary of the Smithsonian Institution. 3 Research was supported in part by funds provided by United States Atomic Energy Commission Contract AT (30-1) -2373.
accomllpanies light dependent formation of chlorophyll and functional chloroplasts in etiolated tissue (3, 7).
However, synthesis of both chloroplast protein and TPN-dependent dehydrogenase can be obtained without chlorophyll synthesis by exposing leaves to far-red light which is absorbed by phytochrome, but not by protochlorophyll (15, 18 Koski (12) . Protein content of extracts assayed for dehydrogenase was determined according to Lowry et al. (14) . Assay of Glyceraldehyde-3-P Dehydrogenase. TPN-linked dehydrogenase was determined by measuring rate of reduction of TPN, dependent on glyceraldehyde-3-P (17). Acetone powders of leaves (7) or fresh leaves were ground in a Tenbroeck homogenizer with a solution containing Tris, 0.025 M; EDTA, 0.01 M; mercaptoethylamine, 0.01 M; the whole adjusted to pH 8.5 with NaOH. Homogenates were centrifuged 1 hour at 100,000 X g and the supernatant solutions were heated for 2 minutes at 600.
Each value for enzymatic activity of leaves represents the average of assays of 3 replicate leaf extracts. Dispersion is given as standard deviation.
Glyceraldehyde-3-P was prepared from DL-glyceraldehyde-3-P diethylacetal, monobarium (Schwarz) (21), or from glyceraldehyde-1-bromide-3-P, dioxane complex (Calbiochem). D-Glyceraldehyde-3-P content of solutions was determined with a commercial preparation of glyceraldehyde-3-P dehydrogenase (Sigma) in the presence of excess DPN (26 (20) may have been present in unheated extracts. However, only the phosphate dependent enzyme is present in the heated extract. This agrees with the report that the phosphate independent TPN glyceraldehyde-3-P dehydrogenase is very heat sensitive (20) . TPN Chlorophyll formed and ability of leaves to photo-synthesize was then determined. Pretreatment with far-red light had no effect on the complete inhibition by chloramphenicol of development of photosynthetic activity during white light irradiation (table IV) . Pretreatment with far-red light increased the amount of chlorophyll formed during the 20-hour irradiation with white light. In addition, pretreatment with farred increased photosynthesis per unit of chlorophyll.
Discussion
It has been confirmed that red light increases TPN glyceraldehyde-3-P dehydrogenase content of leaves in the absence of chlorophyll synthesis and that the effect of red light can be reversed by far-red light (table I) (15) . The change in level of enzyme is presumably mediated by phytochrome since responses that are dependent on red light and negated by far-red are typical of reactions dependent on the conversion of Pr to Pfr. Like other phytochrome-controlled reactions, extended exposure to far-red light has the same effect as brief exposure to red light. This is probably due to the significant absorption by Pr in the far-red (11) . Thus, the absorption of far-red light by Pr permits formation of sufficient quantities of the active form of the pigment, Pfr, to bring about the observed increase in enzyme level. Both leaf expansion (13) and increased ability to synthesize chlorophyll (19) have been shown to be controlled by the phytochrome system. The far-red light treatment used in these experiments brought about both of these responses, demonstrating further the conversion of Pr to Pfr during the 24-hour irradiation.
The light requirement for increase in level of TPN glyceraldehyde-3-P dehydrogenase is due entirely to the requirement for the formation Pfr, since 24-hour exposure to white or far-red light brings about comparable increases in enzyme (table II) (17) . The ratio of TPN glyceraldehyde-3-P dehydrogenase of plants grown in the light to plants grown in the dark is less in these experiments (table II, expt 2) than in those previously reported for bean (15) , pea (7) 
